to quantify the density of Dense Core Vesicles (DCV) in synaptic terminals. To this aim, we performed 127 electron microscopy on samples collected from control and experimental animals, but we found no difference 128 in the number of DCV in the three conditions ( Fig. 3C) . Given the lack of a detectable change in DCV, we 129 focused our study on Carboxypeptidase E (CPE), known for its effect on synaptic vesicles distribution. CPE 130 knock out animals show an increased distance between vesicle clusters and the active zone(Park, Cawley 131 and Loh, 2008; Lou et al., 2010) . Consistent with CPE upregulation, we found a tightening of synaptic vesicle 132 clusters at excitatory synapses in the Acute and Chronic groups and at inhibitory terminals in the Acute 133 group (Fig. 3D) . We limited our analysis to non-released vesicles whose position is less likely to have been 134 affected by recent recycling.
136
Acute Carboxypeptidase E inhibition reduces seizure activity in epileptic mice 137 Based on the indication that CPE upregulation may influence vesicular positioning, we performed in 138 vivo electrophysiological recordings in acute epileptic mice before and after pharmacological inhibition of 139 CPE. We performed local field potential (LFP) recordings using a 16-channel silicon probe, spanning the 140 whole cortical thickness in awake epileptic mice. Recording channels were divided in superficial (5 141 channels), intermediate (6 channels) and deep (5 channels) in reference to their position in the primary 142 visual cortex. After baseline recording of seizures, we topically administered on the visual cortex GEMSA, a 143 CPE inhibitor (Fig. 4A, 4B) . The recording sessions following GEMSA administration showed a significant 144 reduction in coastline and a non-significant reduction in spike numbers on all 3 channel groups (Fig. 4C, 4D ),
145
indicating that CPE inhibition reduces indicators of seizure activity in epileptic mice.
147

Discussion 148
This study provides new insight on functional and ultrastructural synaptic changes in hyperexcitable 149 neuronal networks. Using a well-established model of epilepsy, we observed differential regulation of 150 vesicular positioning and active zone size at excitatory and inhibitory synapses ( Fig. 1, 2) . We identified a 151 homeostatic increase in active zone length at inhibitory synapses after GABAergic release, known to be zone, we found a reduction in the fraction of released vesicles, suggesting that strengthening of inhibitory 156 transmission may not be sufficient to counteract the unbalance produced by our experimental manipulation.
157
Ultrastructural changes of release competent vesicles at excitatory synapses can only be detected at a later 158 stage. In the chronic phase, we observed a reduction in docked release-competent vesicles consistent with a 159 loss in spatial bias observed at excitatory synapses. Loss in spatial bias of release competent vesicles can 
182
(2010) showed that hypothalamic synapses of CPE-KO mice have a marked reduction in docked vesicles 183 and that the entire vesicular cluster is at a greater distance from the active zone; however, their readout did 184 not allow discrimination between released and non-released vesicles. In line with these observations, we 185 report a tightening of synaptic vesicle clusters, measured from the active zone, corresponding with elevated 186 CPE expression (Fig 3D, 3E) . It should be noted that our loss of spatial bias of recently released vesicles 
247
Synaptosomes proteome extracts were quantified with a micro BCA protein assay and aliquots of 3.5 μg of 248 proteins were diluted to 40 μL of RIPA/Trifluoroethanol (TFE) 50/50. Paramagnetic beads were added to 249 each sample and further processed following a modified SP3 protocol for ultrasensitive proteomics as 
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